Synchronization of spatiotemporal chaos is studied using the method of variable feedback with coupled map lattices as model systems. A variety of feedback functions are introduced and the diversity in their choices for synchronizing., any given system is exemplified. Synchronization in the presence of noise and with sporadic feedback is also presented. 
Recently, there has been considerable progress [1] in controlling and synchronizing chaos in low dimensional systems. However, our current understanding of such issues in spatially extended systems with many competing degrees of freedom is very rudimentary. Spatially extended dissipative systems can manifest, under suitable conditions, behaviors that are (1) predictable, (2) chaotic in spatial and temporal (spatiotemporal) dimensions, or (3) [3] , small perturbation feedback control [4] , the pinning feedback [5] , the video-feedback control [6] , the resonant technique [7] , the modified Pecora-Carroll scheme with discrete time coupling [8] . These approaches have their strengths and weaknesses. For example, the pinning approach [5] (2) (1), and n denote discrete space and time variables and L is the total number of sites each of which is connected to # neighbors, Ji is the ith system parameter, mij is the index of the jth neighbor of the ith site, eij is the coupling (connection) strength of the jth neighbor of the ith site and h(X(mo.)) is a function of the state variables Xn(mo.). The dynamical behavior of a CML depends on the parameters /3i, the nature of coupling (type of h and values of mo. ), the coupling strengths ei# and boundary conditions. We present results for (i) lattices with random neighbors and fixed coupling strength (CMLR) and (ii) lattices with random neighbors and random coupling strengths (CMLRR). We have also studied the lattices of [5, 9, 10] and have found that our scheme of gen- [5] . The number of neighbors # in Eqs. (13) and (14) to reduce to a preset small number. For the CMLRR with L 50 and u =10, synchronization to the precision A(n)< x 10-0 required 19, 18, 51, 15, 18, 18, 20, 12, 20, 268 iterations for the feedback functions obtained from Eqs. (3)- (12) respectively. Figure 2 shows the transition times for sample feedback functions for the CMLRR. From Fig. 2 , it can be seen that among the five feedback functions the one corresponding to Eq. (10) is the fastest while the one corresponding 50 100 (4), (5), (6), (10) 3' and L, it is not necessary to apply the feedback at every site for realizing synchronization. To illustrate, we consider the lattice used in [5] for which our feedback function becomes
This CML, with L-50, N--2, ,-2.2, e-0.8 and periodic boundary conditions, can be synchronized by applying the feedback only at the 35th site. This CML could also be synchronized by using any one of the (site, -y) pairs (25,2.4), (19,2.5), (14,2.5), (13, 1.2), (10,2.5), and (4,0.5).
The same lattice with N-could be synchronized by adding feedback at an interval of two sites with 0.4 < e< 1. The success of sporadic feedback depends on the use of appropriate values of the system parameters.
Synchronization of spatiotemporal chaos in the presence of noise is of importance from experimental considerations. Our numerical results show that quasi-synchronization is realized in the '1 0 500 1000 FIGURE 3 Synchronization of a CMLRR using Eqs. (3) and (13) We have also shown that sporadic feedback can cause synchronization. It would be very interesting to see how these findings can be put to use in experiments. One area to which our findings may be directly relevant is the storage and retrieval of memory in neural networks.
